Abstract. We consider, for a given large prime p, the problem of covering a square [0,p] X [0,p] with discs center at the lattice point (x,y), x and y subject to condition xy = 1 (modp) and with radius r. We are concerned with the size of r.
§1. Introduction
In this paper we consider, for each given large prime P, the problem of covering a 2-dimensional box [0, P] x [0, P] with discs C( x^( r) center at the lattice point (x,y), x and y subject to the condition xy = 1 (mod P) and with the least possible radius r. In other words, we wish to determine the infimum r(P) of r satisfying
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x -1 xy = l (mod P)
When r = \fP, the area of the left-hand side member is roughly P 2 , even if discs do not overlap. Thus it may be too optimistic to expect to have r(P) = constant times vP, and actually for P = 5, r = γ5 is not large enough, but it would be reasonable to conjecture that r(P) = P λ 2 +ε for every ε > 0. If this is the case, we may claim that the lattice points (x,y) with xy = 1 (mod P) are "uniformly distributed." Towards this conjecture, we shall prove the following theorem. 
where O does not depend on K\, K 2 , H\, H 2 and M , ψ(M) is the Euler function and we put σ a (M) = Σd\M d a
This implies the following corollary immediately. We shall prove the first inequality. Denoting by U the left hand side of the first inequality, we have
COROLLARY. Suppose that M is a sufficiently large integer M and
Thus we get the first inequality. We can prove the second inequality by modifying the above argument as follows.
Σl**(*)l= Σ l Σ eφ
Thus we have completed the proof of the lemma.
We now proceed to the proof of the theorem. Putting It is easy to see
S 2 is
The last clearly equal to
where μ(d) is the Mόbius function. Hence, we get
The last partial sum on z 2 is equal to [3] , for example), we get
All of these estimates lead to the theorem at the beginning of this section. §3. Concluding remark 3-1. It is clear that our theorem could be refined slightly, if we take care of the condition M ()l in the process of the proof of our lemma, or by replacing (M, z{)ϊ by (M, z\, Z2) 2 in the estimate of S4.
3-2. To get a higher dimensional analogue of our theorem, it is enough to apply the esimate on the higher dimensional Kloosterman sum due to Deligne.
3-3. As a final remark, we mention a slightly different approach. It is to reduce our problem to the following estimate on the incomplete Kloosterman sum: which is the same as the assertion in the section 2.
If we assume a strong conjecture on the above incomplete Kloosterman sum, then we can certainly replace | in the theorem in the introduction by a better constant.
